Erythrocytes counteract the negative effects of female ageing on mouse preimplantation embryo development and blastocyst formation.
The low developmental competence of embryos from ageing females remains an enigma; it is presumably attributable to oxidative stress. A number of antioxidant mechanisms exist in the erythrocyte and these have been investigated in other cells and tissues. However, very few studies have reported the effects of erythrocyte supplementation on developmental competence in ageing embryos. In Experiment 1, IVF embryos from young (7-10 weeks) mice were cultured in medium supplemented with an oxidizing agent, hypoxanthine/xanthine oxidase, in the presence and absence of erythrocytes. In Experiment 2, the development of embryos derived from young and ageing (40-50 weeks) female mice was assessed in the presence and absence of erythrocytes. In Experiment 1, the presence of hypoxanthine/xanthine oxidase significantly inhibited embryo development (P < 0.0001). Erythrocyte supplementation clearly overcame the detrimental effects in a dose-related manner. In Experiment 2, in the absence of erythrocytes, developmental competence was significantly lower in embryos from ageing females than in those from young females (P < 0.01). However, in ageing females, the supplementation of erythrocytes significantly promoted the development of embryos to the blastocyst stage (51.1% versus 77.3%; P < 0.01). Supplementation with erythrocytes can counteract the negative effect of maternal ageing on embryo development and blastocyst formation.